Crystal structure of bromido-fac-tricarbonyl- [5-(3,4,5-trimethoxyphenyl In the title compound, [ReBr(C 16 H 16 N 4 O 3 )(CO) 3 ]ÁCH 3 OH, the Re I atom adopts a distorted octahedral coordination sphere with a facial arrangement of the three carbonyl ligands. Two N atoms of the chelating 5-(3,4,5-trimethoxyphenyl)-3-(pyridin-2-yl)-1H-1,2,4-triazole ligand and two carbonyl ligands define the equatorial plane of the complex, with the third carbonyl ligand and the bromide ligand in axial positions. Conventional hydrogen bonds including the methanol solvent molecules assemble the complex molecules through mutual N-HÁ Á ÁO-HÁ Á ÁBr links [NÁ Á ÁO = 2.703 (3) Å and OÁ Á ÁBr = 3.255 (2) Å ] into centrosymmetric dimers, whereas weaker C-HÁ Á ÁO and C-HÁ Á ÁBr hydrogen bonds [CÁ Á ÁO = 3.215 (3)-3.390 (4) Å and CÁ Á ÁBr = 3.927 (3) Å ] connect the dimers into double layers parallel to the (111) plane.
Chemical context
Rhenium(I) metal complexes have attracted attention because of their chemical characteristics exhibiting increased potentials for biochemical applications (Ferná ndez-Moreira et al., 2010; Lo et al., 2012) . Rhenium tricarbonyl complexes with the general formula fac-[Re(CO) 3 (N^N)] (where N^N is an N,N 0 -chelating ligand) are kinetically stable and have luminescence properties with long life times (Kowalski et al., 2015; Guo et al., 1997) , high photostability (Lo, 2015) and large Stokes shifts (Lo, 2015; Stephenson et al., 2004) , which makes these compounds ideal candidates for either in vitro or in vivo visualization of biological processes (Shen et al., 2001; ThorpGreenwood, 2012) .
Triazole derivatives are an interesting type of ligand. 1,2,4-Triazoles have biological relevance since they show antiviral (Abdullah et al., 2012) , antibacterial (Varvarason et al., 2000; Jassim et al., 2011) , antifungal (Luo et al., 2009) , anticancer (Sztanke et al., 2008) and antituberculous (Mandal et al., 2010) activities. Moreover, metal complexes containing triazole derivatives have interesting photophysical and photochemical properties (Piletska et al., 2015; Chen et al., 2013) , and this class of complexes, apart from their biological activity (Chohan & Hanif, 2010) , is used for fluorescent probing in addition to their potential use in radio-imaging. Introduction of substituents in the triazole derivatives affects the -donor and -acceptor properties (Van Diemen et al., 1991) , and consequently affects the photophysical properties of an organometallic compounds in which they are incorporated. (Fig. 1) , which contains the triazole ligand 5-(3,4,5-trimethoxyphenyl)-3-(pyridin-2-yl)-1H-1,2,4-triazole.
Structural commentary
The three carbonyl ligands bonded to the Re I atom are arranged in a fac configuration. The distances of atoms C1, C2 and C3 to the Re I atom are 1.902 (4), 1.910 (2) and 1.907 (2) Å , respectively, and the Re-N bond lengths involving the chelating organic ligand are 2.151 (2) and 2.205 (2) Å . The two N atoms and two carbonyl C atoms define the equatorial plane, while the octahedral coordination sphere is completed by the third carbonyl C atom and the Br atom . The C-Re-C bond angles between carbonyl C atoms are 90.6 (1), 90.2 (1) and 88.7 (1) , close to ideal values, whereas the cis equatorial bite angle of the chelating ligand (N1-Re1-N4) is 73.42 (8) .
Supramolecular features
In the crystal, the packing of the molecules is influenced by a set of weak interactions, including conventional hydrogen bonding with common NH and OH donor groups and weaker hydrogen bonds formed by CH groups (Table 1) . Two pairs of relatively short hydrogen bonds (O7-HÁ Á ÁBr1 and N2-HÁ Á ÁO7), both involving the methanol solvent molecules, assemble the complex molecules into centrosymmetric dimers (Fig. 2) . As may be compared with the closely related complex Piletska et al., 2014] , a key prerequisite for the formation of dimers is the presence of acidic NH functions and sterically Figure 1 The structures of the molecular entities in the solvated title complex. Displacement ellipsoids are drawn at the 40% probability level and the dashed line indicates hydrogen bonding involving the methanol solvent molecule. 
accessible Br sites. In the latter, they afford two mutual N-HÁ Á ÁBr hydrogen bonds, whereas in the present case, these links appear to be extended by the inclusion of methanol, resulting in an N-HÁ Á ÁO(Me)-HÁ Á ÁBr motif. Each of the four pyridine CH groups functions as a donor of weak hydrogen bonds (Fig. 2 ). These groups establish hydrogen bonds to two carbonyl O atoms (C8Á Á ÁO2 iv and C10Á Á ÁO3
ii ), a methoxy O atom (C9Á Á ÁO6 iii ) and a very weak bond with bromine as acceptor (C7Á Á ÁBr v ) (for symmetry codes, see Table 1 ). These distal yet directional interactions (the hydrogen-bonding angles are in the range 142-165 ; Table 1) unite the above dimers into flat double layers, which extend parallel to the (111) (Fig. 3) . Thus, the interlayer interactions are very weak and the only remarkable contact is found between two inversionrelated carbonyl groups [O1Á Á ÁC1 vi = 3.295 (3) Å and O1Á Á ÁCg(C1 O1) vi = 3.226 (3) Å ; symmetry code (vi) Àx, Ày, Àz]. Although such weak interactions are characteristic of related metal-carbonyl structures (Sparkes et al., 2006) , in the present case, their significance is relatively minor.
Synthesis and crystallization
Pentacarbonylrhenium(I) bromide (0.15 g, 0.369 mmol) was mixed with 5-(3,4,5-trimethoxyphenyl)-3-(pyridin-2-yl)-1H-1,2,4-triazole (0.138 g, 0.442 mmol) in benzene (30 ml). The mixture was refluxed for 4 h under a stream of argon and then allowed to cool to room temperature. The yellow product was collected by suction filtration, washed with hexane and dried (yield 0.138 g, 77%). Crystals suitable for X-ray diffraction were obtained by slow diffusion of hexane into a methanoldichloromethane solution of the complex. IR (KBr, cm Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 1; Ày; Àz; (ii) Àx; Ày þ 1; Àz; (iii) x À 1; y þ 1; z; (iv) x À 1; y; z þ 1; (v) Àx; Ày; Àz þ 1.
Figure 3
Packing of successive double layers, which are turned towards one another by the methyl and carbonyl groups (the view is along the direction of the hydrogen-bonded chains indicated with blue and grey bonds). [Symmetry codes: 
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . C-and N-bound H atoms were positioned with idealized geometry and were refined with aryl C-H = 0.94 Å , methyl C-H = 0.97 Å and N-H = 0.87 Å , and with U iso (H) = 1.5U eq (C) for methyl H atoms and 1.2U eq (C,N) otherwise. The O-bound H atom of the methanol solvent molecule was found from a difference map and was refined with O-H = 0.95 Å and U iso (H) = 1.5U eq (O). (Brandenburg, 1999) ; software used to prepare material for publication: WinGX (Farrugia, 2012) . Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger. 
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